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PURPOSE: A polysilicon thin film transistor and a 
method for manufacturing the same are provided to 
decrease crystallization temperature and to reduce 
contact resistance of an active region by additionally 
implanting Ge ions into the active region. 



CONSTITUTION: An active layer(3a) is formed on an 
insulating substrate(1 ). After depositing a gate 
insulating layer(4) on the entire surface of the 
resultant structure, a gate electrode(Sa) is formed on 

the gate insulating layer of the active layer(3a). |__ 

Germanium(Ge) ions are implanted to the active layer(3a) by using the gate electrode(5a) as a mask. A 
source and drain region(3b,3c) are formed in the active region(3a) by implanting impurity ions into the 
active region using the gate electrode(Sa) as a mask and annealing. After depositing an interlayer 
dielectric(6) on the resultant structure, a contact hole is formed to expose the source and drain region 
(3b,3c). A source and drain region(8a,8b) are formed to connect with the source and drain region(3b,3c) 
via the contact hole. 
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£ sag eras ^£15 ^mshai^eioii ae 22s, ^a/c^oi S o, # ssspi $isb saswi 
ois^gjsfe oe ois# ^i ^5#(hi di-s ^ewioi asst fer4n s«» 

£ SI «2 »*# WS*!- 2010. 



aKo^ESHxi^EI, £E|£ ^M2j*|±Ei 

£ la LHAI 1g^ £EH2J Q3S £EI^ sj^MgjXl ±E|2J ^S BS£ 

£ 2a LHAI 2h£ g gTS ^ 1 gAIOM CK^g gEIS a^MfflXI^EISI g§ BHS 

E 3a LHAI 3h^ g ITS XI! 2 flA|-0|0|| CttS E^§ fiEIS ^MS!A|±Et2| ESSE 

s 4^ b .^s g aim on cas thas uelje Mrtrse»iEi-2j bbs 

£ 5£ g SS(H| C&g Si S! GeHJ *4 £3 H2H £ 
£gp| ^fi «g0H CH« ¥h2J 
1 : 71 S 2 : bHffl# 

3 : dlSS flEM 3a : m^m 

3b, 3c : ±2A/HEil2! 23 3d : ffla S3 

4 : 7i| DIM 5 : ?i) 01 ^ g^5J- 
5a : 7)1 DIM 6 : g& S35f 

7 : 5^! g 8a, 8b : ±9i±/E.tt\°} 2^ 
9 : 10 : thfc £R 

g was obs fias ^^shai^eichi at* «*t ^gsAi^ioii sigir $ a~En§ a 

EI5 ^M?NA|^Ei(Poly silicon thin film transistor)"] ^ S S-gWI S.^ 210ID. 
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SM» ABI7f ttS'UN CKF £A|§x|0)| EH» 2^E OSKT «BfB SSta SI £01, OIM ¥SStCM 3 
EHOII^ LCD(Lipuid Crystal Display Device), POP(Plasma Display Panel), ELD (El-ect.ro Luminescent 
Display), VFD(Vacuura Fluorescent Display)^ OIEI 7 r A| SB EA| 5*|7r 3^2101 StU 010! 

cm ei shioiiai EAisas irsaa siek 

n sol sxh srsoi si?, hhj. suhi sqsi §§s.£M smm ois« atg> sai^xiej 

ME£ MErSSKCathQde Ray Tube)M OIHISrSAI LC07 r 7|§ 901 A»£IjI 2i^CM . km BSE1BI a 

uEiah srs"ois«2i se oiawiE aaiHia sue ess ositpi ntton sack. 

Olfih SOI q«3EAi9XE7^'0BI WJWDAI' £ r 3 3EAIS«SAISI ^VM tW\ £\ti DtEi 7TO 7I#3|2! ^ v 

soi oi^oi asmis tra saisxi-sai a^ej ss# soi^ <s»sis #7i «ss2fUh*ieis 

SOI KOI HQ. DEW, °J)§iA|Sx|7r BIBJ*ie! SKS SAIS*TSAI PSB ¥^Oil Ar3E|7| ^ItHAjfe 
3'», « 4sHiaq2| sgg °X!Sh3A1S US All, H3E, CHS 3 § n §?| sh^M ■ »DH-r 
V 4 Si=7H>j| WBfil 5h30| S3 2M ■» ^ SIO. 

ITS *IS£A|§S£, »£•§ EAISfe °4ISEa3 r #71 °-*!S flUOI ^?g23:M H7»tt £|*>- ? 

s^s 37i qigs 4 aadr, £7i tfraflwe ss sz« 3H2 tms n i , a 2 sei 7i»2h #71 
m 1, si 2 sei 7i? ahdiob *is#££ ?ssdt. 

OPIAI, £71 M 1 SEI 7\EQ\m, as 34ft i£I2 & WV££ HHaEI= *h£*2| >|0|M ErS2h £► 

71 ^ 71431 m sreiai- «tv£a iistr zte££ msa^ n*y\s\ quoiei Eraah S7i ^ taoi 

M EbSlSF QIOIEI EtSOl 3*KF0r §218 ^ Sr^S*!<HI JMSq£ «EH:M *£E|£ %?OH2| ir± 2^ 
iU £91 711 01 M Er32| AjsOl °j*H i»Sfl'OI £71 DfOIEI Ef32| 2 Sift £?l ^ th± S^OII SSW 

^ ^7Hej tro eaxi^Pr 

3EIH 1 2 gEI 7|»Q||fe, £71 S^M Xil2l^ ^rB^r7l ?|*»- S^dHMq m 

Ef Stj^r7| SitM-EF SEiSIr Sr£:S ^5^71 £g g=QI SfiSD. 

0I2F ^01 £71 afSIMSI M 1 SEI 7I.5HHI ^££l~ ^ ^AI^EiM ^?£^r^ R± S ^£#3 » 
5ESI#S IS 3Ar°l ^7I£0| 21^ HIS^ £EI5S AW*CTU Q1S gEI ^EI5f AhStCF. 

£71 ^-£#01 MISS ^El^£! ^MSH^EjS AfSB 2^MS SlOfl iMaChS ^^Qil 2J^H 5 
£ ?iaM7> V«lftKH ^?l§ 4rX r 2J ^Eeh^ S^'BS* 3}XI3, HIS§ ^EI5 

Ul ^7I^°J ^XF SiSHS S3 Oil SS3a (Dang ling bond)2 r L|SiM7 r & 

oi ^£Ei7i an ^ oil awsj h#oi smm Soiot §£oi ^^i 

01 (HI #£eOI £-71 HISS 61 El 501 HIS! £3D0 a^S^t D98 MEI ^EI5BS ^£a 

ufDi- M2HX|^E12J 3°, §5t ^JE7F £-71 HIS^ £EI5 ^ MaTd^ElfiD HHSCK100 - 20CHH 
o£). 

OIEIV CrlS £Eie ^ MgHXI^EiM ^SIH^^ ^^l^j A|-g3K3 2|^°J ^§¥21- 3M 

^fOI BHF57)| g^. *h 4 gp'HS CH3^ H^^oj a,g5AIS*IM qtfftW 4^ »CK 

Oiei.fJ- CHS ^EI5# ^ISiAISxIOl ^§e r 7| ?|tflA1^ ^SlHaS] 7I5^S SEI 7IS# OlS^rH 
SS S «S x1EJ7 r fltSEIGHQfc SJQ. 

Oifir ^01 §Sf .971 ««■ §EHSJ Q^S ^EIE ^ &2hx|^E1°J »S ^SohS U}E 
E la LH XI 1g^ ^EH°| Q^S £EJ5 ^MSXI^EISJ SS EfHSOia. 

£ Ia2r BOL SEI 7|ffl-(1J0|| CVCHS OlSSrOI SEM B)lH ^(Buffer dielectric layer)(2)M Bmt 

H, £71 bfi2i^(2)?|Q|| HISS ^Ei^a-si )(3)# 3EIH, £"7 1 dlSH ^EI5^(3)# £|Q| 

Tat oiseioi ifct. 

s i-bfir aoi, ssoil gnr^Ksaoi^ EAiaxi a^)# §*fBH2 ^Maw^Eisi a-ss^s sej§r 

71 D^3f A&I SS£g gStrS ^EI5^S OQ.y«{0| »SS(3a)g 

D. 3EIJQ, 2!301l »I0IM S3^(4)S S^rH, £ k 7l TlldlM 33^(4)^1011 m^2m±&2\ »0|S 

g^£S 01 TflOlM ^^(5)M e^CK 

£ lc2h a-OI, 3EIH E30)l^ EAIEIXI "SBtXlSh, Ar£! OlgtrO) £ fc 7l 7j|0|M S^(5)g 

^ITIuFOI £^7| S£#(3a) ^A2| TiOlM §3^(4)^1011 7II0IM g^(5a)M SSt^K 

E 1d2r SOL £71 TtOIE. S^(&)ft Or^HS OlStrOI £^71 &£#(3a)0|| M^M OIS ^atrCH 3^ 
E|l SSH OIS Al »ae miO|X|(damage)£| #0151 (curing)]^' ^£^A|?1 £71 71101^. a 

^(5a) gf=2| S£S(3a)M ^^^/Eai3 S^(3b, 3c)m ««WO. 

E 1e2r S"0l, 23011 33^(6)3 BmtH, £ K 7| ^^^/E9I°J S^(3b, 3c)0) b:SEI£» £-71 
§g^(6) i| 71I0IM 33^(4)6 ^^j^^^ »7|*.KN 5^«(contact hole)(7)g SS^D. 

H 1f2f ^01, £71 5 E -i|S(7)g 1511 £-71 ±2±/Eai3 3^ (3b, 3b) CHI 271 3§EIE^ 23011 

□ I^m X1l7i^0l ^^/E3I3 2^(8a, 8b)M ^S^tQ. 0121- ^01 ^M?HAI^ 

E1# fll^ffi 2qSiAISMg 3? t[± 2:^S S^ttQ. 

^, E 1g2r BOL 23011 ^2^(9)1 g^fSril, £71 EEII3 2^(Eb)0| k^ElE^ £71 S2°l 4! 
^sio^ STISrOI SB»» *MMtta £-71 Sod £^7| E»3 2^(8b)0|| 27R^S 31EIE 

5 2301 ?22^§ S£*J- Ct§, tr^ S^0il3 ^TE§ £^71 $S2^S £«|a|-2S fllTtSHM a 
^(10)S S££HQ. 
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□Eiu otan as §EH2i qh§ Maxi^Hsi as ^goo °joiAf= aesH ae smsoi 

212JQ. 

#71 £2£/£aig "s^m tfgepi m msm. ois ?a * g£gg nemMiw amen asiae 
•toward. «ts*Ais«HW:Af£.?rs!« ssi 7ii?g AFgses a»si saoi aesfi at&tii a 
ct(srsog% gisp). t&EhAi, ss2s asases g&goi 'sawi s&ssixi smw ^e^/eos 

e was. oia ss s*ogg tn*0i ?iskh e»tr Ge oisg uign #si5#ou * 
a § awn ±2^/Eai°! g£g ois ^asiot mmm seb ^E^/Eaig s^°i Em 
m &±Mm 4= 2i= oas #ei£ ^ efetxi^Bsi ass mms assem 3 ^301 so. 

#7|2h a£ ^3|g g-g*p| g SSOll Og a^EaHX|^E|2| gg »SS ^SI2 

a my #71 33 ##011 *#Ej£ taoim gs*g stismi ^s§oii n ngoi sibr 

Sg*r7| 5 ITS Oil £D#_a|-s,^S!X]±Eiej XII 5 Sgs, US _?I®?TQ| 

M 

^ ols ^asiar a » asm? 'iE±/Eciig s^I "^gslraidT TWfrsoi "n~ m 

SOI SIO-. 

Ett. #7|St 3£ ^3g iTSsPI S WSOtl [Og s^MSXliEISl SI5 §3 7I39I0J 

«M 7II0IM 2=§ BM2h #71 TilOIS 2i*g EI^HS OlgSICN #7| g##0ll n« eS7> 

§ Jtejf OIS ?£l*r= EPtfih #71 7101 S S^g Or^MS Olg&KM #7| g#S0il ?maH!j(Qe) 01 

?e»ra assist ^e^/eeis S o, # btiim sthsioj owotaoi s al isoi 
oish as i§i a-^ b ^soii im aas ^sis ^ Maxi^Ei^i ^5 s ^as a^a s. 

E 2a LHXI 2h^ g ^3 HI 1 £A|0||0fl im Lj-a§ #EI= MSJA|^E12| S§ BSEOtO. 

E 2a2F BOI. SEI 7I&(1)0)| CVDHS 0IS*HM S2SI Wii|^(Buffer dielectric layer)(SiO-)(2)g 
1^?^^! ? «a**(«l)(8)* B*»BO. 3EIJ2, ^71 bl§l #EI^( 3 ) 

e 2m a:oi. asoii aseMsaoo= eaieixi ztmm s=mm ^seiAi^Eisj m-s^m §°jsi- 
71 9i# q^aa ois« ais ^ ssss fe^7i asths «ei5ir(3)i rnaaiid i ili^am * 

SShO. 3EIJ3, 23CHI 1800A §E°J 7flQ|M 13S»-(4)S S*t»W< #71 TflOlM §3^(4)?l 

3000A SE2J ^JMIS AlNdS* 5^Sr3 39100 500A §E5J =B|S Mb#S WEflS 

E 2c2> SOL 3E|il E3MS EAIEIAI aiStXI3, AE! i|2| ggg OlgSKR ^7I TflGIM 5^(5)S 

aaisjss ji!7t*mi #7r ss#(3a) #*2| tioim we a3(S)f *afc57 

□MsS)^*lf^B*i|? 2 ^ (5a)S PIS*™ SPI SSS(3a)2| iEi/Eai°i S^Ofl 7)1 e 

io?!?^^ 1 -'.^ 1 ^'? 1 ^ a-(5a)# D^3S OlgSfOl #71 #S#(3a)0|| hg E— 013 
538152 a^Eia mm Om ^a Al m#tt BIOCTXaamagejai #0ia(curir8)2F ^#1fA|S 
#71 TflOlM 2^(5a) gf^SJ iF##(3a)0il iS^/EcHS 3^ (3b, 3c)g SStHIK 

§ 2m aOI 23011 £51= I'f f ef(SiNx) §2^3^(6)8 9*ma. #7| i£i/EE03 

32!(3b, 3c)0| i#£|ES g^h§3^(6) a 7H0IM S3S«4)g ^! 6 -!J£!£S 39IT)*ml 

=ej£(contact hole)(7)l «St!-Q. 

E 292F aOI, #71 5ejg(7)g g*« #71 4E^/EEil3 S^(3b, 3t)0|| 37|5}£g 3 3 El E^ 33011 
f^(^SS Mo/AlNd ^5)1 g=f5ril #71 S^g £!^?!25 J3l71Sh01 iE^/EE||3 2^ (8a. 8b)g 

E 2h2F ajl. 33011 £S|= 3f|S«9a)g g=|5 r 2 391011 BCB«(9b)g ^27fl §*mhO| fi2^(9)g 

SB #71 =ej^g eSH 471 ESI3 3^(8b)0|| 27|5j°S 31EIE§ 33 (H| Egg^g gg*t q 
S, 5h± Se}0J3 S=TE5 #71 ?S2^g 4!ejS|SS Ji||7lomi S^fg ««tj; 

EtK E 3a LHAI 3h= g fg « 2 £A|(fl|0« l»S Qlg £515 ^ M?HX|^E1°) S§ 33E0IO. 

b as «i 2 £Aioii2j aas £5ie ^EgHxi^Etsj flii zm^y bo. 
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E 3a2* 1-01, SEI 715(1)011 W&W Ol'SttOI #2*11 bflfflSKBuffer dielectric layer)(SiO-)(2)M § 

St*rj2. £71 UliH?K2)SI0ll HISS 4'eiS^(a-si)(3m S*ltfQ. ZlElil. #71 ULUfl flei»SK3)» 
BllOl^a OlgSKM ggSF AJgrQ. 

E 3b2|- BUI. 32011 3©s«ES0|£ £A|E|X| 33.)3 gSfSrll U|a|S3X|£E|&| S°IS|- 

7i siti- oh^as oi§«* Am ^ #7i igsm g£i5su3)g nEiy*ior sss(3a)i ^ 

■ CHI B^MSW^Ei?! TflOlM 0I3H JIIOIM 3^(5)# MfiCf. 01 OH, #71 TflOIS s4^^ 

3O0OA SE2J 5»3 AlNdg* §*foFJ2 11*1011 500 A §£2| ^«|S Mo## 7*313 tt4t»Q. 

E 3c2h ^01, HEI2 £3011= EA|E|X| SKWIEN ArS 4^ §§I OISSKM #71 TflOlM g^(5)# 
aqaj-og M7\tKS\ #71 3#*(3a) #=S| TflQIM g£5K4)WJ TflOlM S^(5a)# 

E SdSf 1T0I, #71 TilOlM £=(5a)e Or^SS 0I38KN #71 H##(3a)0|| nS E^ p*j g£l 0|£ 

E 3e^ BOL 27| 7II0IM a^(5a)M D^HS OlSaid 27I »«#(3a)2| ±£±/EEiie! S^Oi Tfla 
Ofe(Ge) OlSg SSaS S*H OIS ?3 A| B«tJ ai0|7a(damage)2| f»OI9(curing)2F M£ 

M ^StfAl^ 271 HOIM S^(5a) gf*?| flgft-(3a)0i ±£±/Eai°! S3(3b, 3c)S SSlhlr. 

e 3f2F bol saw ^bis b»sksi&o §21 vs §a^(6)^ gmta, 271 ±£±/Eaiei 

33(3), 3c)0| k*E|£« 271 W?! §3^(6) B '7I01M §2^(4)# 2^*!^ JUfcm 
S?fi|*(contact hole)(7)S SStL*Q. 

E 3£|- BO|, 271 ^^(7)S ^oH 271 ^S^/Eae! S^(3b, 3c)0il 27132^ 5! BSE* B"BM 
3*(SI«-B Mo/AlNd tt*tSt3 271 ^# fle|5|££ aWKM ±St±/Ea« 2^ (8a, 8b)3 

E 3h2h BOI, 29 (HI «E15 ^5^(9a)M g^TS>I2 HSIOfl BCB»-(.9b}B^B7|l- e^r&hOl aH°[(9)i ^ 
LK UBIH, ^1 S«B 291 EMS! 2^(8b)0fl H^ra'SS S-B-HE* 3 3 Oil ^SS^S §^ 

^ c«, g^wer ^e* ^sa^g a^^s m?\zkx &± a^ciam ««tro. 

01 2h BOI S BS A 1, «l 2 tfAlOISI OBS flBIS ^MSW^EiSJ SI 5 ^tHI e§Oi£! ^ 
^MgHXI^EiSJ E 421- BP-. 

E 4^ a o-woiJ [[fg QfBS #E|^ «^M?HXI^:Ei2j &3EOIQ. 
EEII°j S^(3b, 3c) A|-0I°J xH^ S^(3d)S ^b|^ &2#OI ««BD. 

01 OH, ^S^/EEl(e! S^(3b, 3c)£ 6e7h #EI5#(SiGe)£S S2EII2 271 iHS 

3EIH TilOlp Bas«4)0l ^2EIH. 271 2^ (3d) 2^2J TijOl^. B9et(4)*KHI TflOIM 

a^(5a)Gj SS5EIDI, 271 iSi/EHIS! S^(3b, 3c)0||fe ^^/EMffl S^(8a, 8b)0| SBEIH 2 
71 E»°! a^(Bb)Qj) 3^(10)01 SBSQ. 

a«> tfaa<sr)9 7iBa«(ae)si ssg assha Ctsa bq. 

E 5^ B B3.0I [Oe Si S! Se°J ^2 ZIEH^OICK 

2!'«, 271 gEI5(Si)2f TUSQtetee)^ BS ^7^ CKllOiSE (diamond) ^ZES SB«KH 2^71- 
SABtCKBB : 5.668 A, Si : 5.431 A). CCfEW, 271 ^ElS(Si)2K 7«adte(fe)^ 2&Zh(HI &a*f 

n^oi 7^^ a^soio. 

HEIH, DSC(Differential Scanning Calorimeter)^ a.Sfir AIB D| v Higl ^Ei^(Si)°J EE 

£ ef 68?*c oiii, hiss nmmmn as»"ss& «r 4Ki*c seoiqk dhiai, 6e°j s^7^ sisy 

3? Oil HI^B f MSI ?3?£g 301901 7 r SSIO. 

8e7^ a-SS SiGeOil S! (Posphorous) g^M 0I^# ESSIE. flElS(Si)(H HI^H 2f 1GUH OI2"°J 

ei sit sr^a. 

[UEm , s BSoiiAis, ^a^/Eais! ^2o^7i mtw M£m ois ^sni- sag- s§# ats 
a- au> s^s ois ?a a e^ ^oa Gei ^eis ^2#tni oi^ ^ssss mmi s ^2tF sem 

fe^Oi fflthS SSEli S 4^ SiHDI, ^CH^Sr S2SH * F 2A|7|5 ^^^/E&ii°! S^2J 5 

§3 7IEKHI S2S 4'E|5 

271 2f#0)| SeOj iS^/EEHei 2^2f; 

12-4 



10-0390457 



g?\ ±2.±/Bzvi°} Ami mi «aa s^ah 

|pi aiy 23 ssot sati= wim s^g sterol ?a§a igss sh= traMra^asi =t 
s^tr 2 

« 1 tHH KOI A) , 

#71 HOIS S^S Mo/AlNd2| *J# t!£Hf ^9£S 5>£ ^smg^EISJ 

S^S 3 

« \ %m soiai, 

19 7l»SIDil 61 El? a 3*1^ 931 2h 

330)1 HOIM H3SJ-.S S*TSm g\7| TflOlM §3°|*|0i| JflOlM S^3 Etfl 

a^/Eas seit sssfe <zmm mtt^m oim^m ^egjw^Eiej 
aw s 

aaoii w& sss^m swn. #7i ^£±/Eaie! s^oi ^meie* gaisg bthek 

#71 E E -3 #M MsH #71 ££^/EEje! S«(HI a7|Sj^S S^EIE^ ±£i/EHS! ^#Sf= 
EMI* □ m^S:^ oh^ ^5|eaHxi^E1BJ *i5 

aW6 

an 4 shw shhai 

#7| tl#ol^ ETW=. #7| §9 7ie?IDfl HISS 6135*1* g*mh= B?02K 

#71 HISS tfEISet* SSSh A|5?|£ E^S S*m* HS^S ^ebhx|^E12J SB. 

aw ? 

*ll 4 *MI 2JCHAI, 

#71 Til 01 ^ g=g AlNd#2F Mo#0| ^S^S ^MfflXI AE|2| H.2 » 

aw 8 

*£E\s &sss «r«*is btiisk 

23011 Til 01 M gg^g S*tft-K3 #7| K-g# #^2| Til 01 M SSSfWHI »Q|-g EfTfl 
Eh 

#71 Mm S^S 0t±3£ OISSKW #71 S##0fl n*j £^ 0|g ^Sffe 37fl£K 

S-71 «0|E g^g DhiaS GlgStO) ^71 S«#(HI >j|SQte(6e) 0|^# ?a*H2 B»B|9K)| 

aw 9 

a 8 «M SiOiAt, 

^71 2^1 #g lofl ^71 ^S^/Eai°i S^CHI 371^ £S S'SEIE* ^S^/EE1I°! ^Suh^ 

3711 M □ StttM 1325 5^ ^M2HX|^E12J M5. ^g. 

aw 18 

H 8 «M SiOIAI, 

^ h 7| B7)|^, ^71 m<* ?lBm\ HISS ^BI^M eTtlSK 

& K 7I HISS ^Eie^S SStf A|7|^ 3HW ZtitM m^9.^. Sfe ^MgH^EISJ S^g. 

aw u 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



m FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE^) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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